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THE MISSION OF AGARD
The mission of AGARD is to bring tegether the leading prrsonalities of the NATO nations in the fields of science and
technology relating to acrospace for the following purp »es:
= Exchanging of scicntific and technical information;
— Continuously stimulating advances in the aerospacc scicnces 1elevant to strengthening the common defence posture;
— Improving the co-operation among member nations in aerospace reseatch and development;

- Providing scientific and technical advice and assistance to the Military Committec in the ficld of aerospace rescarch
and development (with particuiar regard to its milltary application);

— Rendering scientific und technical assistance, as requested, to other NATO bodies and to member nations in
connection with ;esearch and development problems in the aerospace ficld;

— Providing assistance to member nations for the purpose of increasing their scientific and technical potential:

~ Recommending effective ways for the membur nations to use their rescarch nnd development capabilities {or the
common benefil of the NATO community.

The highest authority within AGARD is the Mational Delegates Board consisting of officially appointed senior
representatives from cach member nation. The mission of AGARD is carried out through the Panels which are composed of
cxper's appointed by the National Delegates, the Consultant and Exchange Programme and the Acrospuce Applications

Studies Programme. 3 he results of AGARD wark are reported to the member nations and the NATO Authorities throush
the AGARD series of publications of which this is one.

Participation in AGARL activities is by invitation only and is normally limited to citizens of the NATO eations.

Publishud June 1987

Copyright © AGARD 1987
All Rights Reserved

Set and printed by Specialised Printing Services Limited
40 Chigwell Lane, Loughion, Essex 1610 372
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INTRODUCTION

The Acrospace Application Studies Programme has been a major AGARD activity since 1971. Atthat time, the AGARD
Steering Committee proposed a major reorganisation within AGARD that created the Acrospace Applications Studies
Commilice (AASC) and the Military Studies Committee (MCS) Division. Since that time the Military Committee has provided
topics of interest from which studies have been recommended by the AASC and approved by the Stecring Committee and the
National Delegates Board. These studies have been accomplished by experts nominated by the nations and other NATO
groups under the supervision of the AASC.

The studizy have sought to apply technologies expected to be available in the 1995—2010 timeframe to anticipated

operational requirements. The teams have been composed of scientists, engineers and military specialists. Important
contributions hnve bean made by each.

To date, twenty-two studies have been completed. They have all been based on broad technical questions with operational
application. The studies have been concerned with several aspects of airpower including the pratection of aircraft in combat,
the improvement of tkeir avionics, weapons delivery or communication and defence against tacticat ballistic missiles.

The following are titles and absiracts from the fitst twenty six Aerospace Applications Studies. All but the final five studies
are presently available through the National Distribution Centres for classified publications (see list on back cover). AAS-22is
in the final stages of publication and AAS-23 and AAS-24 should be published in the Spring of 1987, To obtain an Executive
Sunmary, ask for Volume ! only of the desired report.
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The Physical Vulnetabilily of Aircralt |

Small Tactical Missiles for 1980 and Beyond

Detection and Location of Sheltered and Dispersed Aircrafi ,
Applications of Unmanned Aircraft

Night Vision Devices of Fast Combat Alrciaft

Use of Precision Posilibnihg Systems by NATO, )
Suppression of Radars Associated with SAMs

Interception of Mach 3 Aircraft by Fighters R

Advanced Technology to Counter Low Altitude Threats

Communications Devices Supporting Air Warfare with Reduced Susceptibility to
Jamming, Intercept and Location Determination

Suppression of Detection and Guidance Systems, other than Radar, Associated with
SAMs, ASMs and Guided Bombs

Possibillties for Achicving Accurate ASM Delivery from Long Range and Low and
High Altitude

" Passibilities for Reducing Radar, Infrared Acoustic and other Signatares on an Air

s

"’J

N
~—

[y

Vehicle , ,
Mission Applications for V/STOL. Combat Aircraft

Active, Semi-Active and Possive Surveillonce Sensors iind Fire Control for Air
Defencer
v

Stand-off Sy.item Concepts for the Acquisition and Neutralisation of Mobile Surface
Targets

Options for Future Interceptor Weapon Systems

Attack and Defence of Helicopters Conducting Tuctical Operations
All Weather Cupability of Combat Aircraft

Anti="Tuctical Ballistic Missile System Concepts

(‘\"l Reqguirements for the Attack of Mobile Targets by Lund Based and Air
Launched Weapor |

System Concepis for the Suppression of Enemy Ground-to-Air Defences in Aid of
Offensive Air Support Operations

Improved Self-Protection for Tucticul Aircraft (Threat Warring, End-Game
Countermeasures und Manocuvre) -

System Concepts for Unmonned Aireraftin Beyond Visual Range Air-to-Air
Engagements

System Cancepts for NATO Tucticsl (Theatre) Missile Detence |~ -

An Air Launched Stand-Off Delivery System for Anti-Submarine Warfare Aircratt
(ASW)
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AASNO 1
AR-47
THE PHYSICAL YULNERABILiTY OF AIRCRAFT

Yolume 1: September 1972
Volumes 2 & 3: May 1973

The overall uiility of combot nircraft is influenced by the ahility of the vehicle to ubsorb damage and still complete its mission
and/or be repaired and returned to service rapidly. The report develops analysis techniques by which this charncteristic of the
aircraft may be assessed during the initinl design phases and measurcd quantitively as design features are cstablished. The
report also summarises and cvaluates the technigues which have been developed to reduce the physical vulnerability of aircraft,

The third volume, separately cntitlsd “Aiwrcraft Vulnerability Analysis™, by consultunt D Kardels, describes a detailed
computer model for assessing the physical vulnerability of an aircraft to n variety of weapons. It illustrates the u 2 of the model
with examples by cvalualing threc weapon types — 20, 30 and 35 mm shells -~ against the RF-84E aircraft, The model provides
sub-routines ar describing the target and threat, for evaluating the effect of the weapon on the components of the aircraftand,
finally, for assessing the impact of coraponent damage upan the survivability of the aircraft.

The Report (Vuiunies i & 2)is NATO CONFIDENTIAL
The Suppiemental Analysis (Volume 3)is NATO SECRET
AAS NO 2
AR-87
SMALL TACTICAL MISSILES FOR THE 19808 AND BEYOND
Two Vaolumes: December 1973
The case is made in this report for a NATG approach to tacticul missile developments for the '980s vin technology
programmes which lead into “building block™ programmes of major sub-systems hnving applicitions to more than one missile
system. The cuse is then inade for linking together these various separite development programmes into a planned
development programme invalving families of closely associuted missiles,
Based on u comprehensive survey of the advances in sub-system technologies and supporting technigques nvailuble in | 980-—
1985 and on the estimuted characteristics of the targets of the 1980s, this method of appranch leads to the definition of some B0
conceptual system designs corresponding to 41 missile system types elussitied into 7 target oricntnted missile fumilics. Fiese
conceptual system designs are analysed in order o derive the cases for commonality and modularity and the mast prosaising
technologics and techniques for the 1980s.
The Exccutive Summary, published in English - - AR-57/1 and French — AR-57/1 (FR). is NATO CONFIDENTIAL
The Miin Report, AR-57/2,is NATO SECRET
AASNO 3
AR-39
DETECTION AND LOCATION OF SHELTERED AND DISPERSED AIRCRAFI
Two Volumes: July 1974

This reportis a surey of the means for deteeting and locating sheliered and dispersed wireraft. The nutuse of these tugets and
their environment is exantined and the military requirements tor recontiaissinee, attack and dimmige it ssimentaee reviewed.

The text provides o survey of inforaiti: a ona wide ringe of both weli-estabhished and new sensing 1 aiques, The cispululity
of the techniques is conaideced over the qull range of light and weather conditions.,

The possibilities of sensor combinations and the problems of information retrieval in real time ure explored.

The means of sensing is related to the operitional requirements, and conclusions are drawa on the effectiveness of the
techniques considered. Recommendations ure mode for the further development of sensors und proposals are made for triaks
to supplement operitional performance duta on existing wensors and to test the operntionsl effectiveness of novel sensing,

systems.

The Report it NATO SECRET
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AASNO 4 A
AR-79
APPLICATIONS OF UNMANNED AIRCRAFT
Three Volumes: April 1975

The primary goals of the study are to identify the roles and effectiveness of Remotely Pileted Vehicles (RPV)/Droncs and to
identify major technology areas requiring more effort in order to achieve the capability to perform these roles.

As a first step, the study group assumes an operational concept of supplementing tacticat air forces by the vse of RPY/Drones
to carry out conventiona! attack against vital counter-air targets.

As a second step, the study group conducts analyses including many trade studies to define the subsystem performance
requircd to arrive at a weapon system concept for the operational mission.

As a third step, two design upproaches are undertaken. One design effort considers a drone vehicle configuration to be
employed for area denial operational missions. From this contiguration an RPV Point Design | is derived by incorporating
additional avionics for remote control and attack of offensive counter-air targets. The configuration developed incorporates a
modular design coneept to purmit casy changes of the fuselage nose and antennae for alternate missions. The second design,
Polnt Design 2, is a larger flight vehicle carrying a heavier payload. This design is configured primarily for the close air support
mission. The purpose of the point designs is to provide two significantly separated base points for performance variations.

As a fourth step, the RPY/Drone capabilities are analysed quantitatively by considering subsystem and system cost, weapon
delivery survivability/vulncrability and life cycle cost. In addition, Puint Design 1 is compared to a manned aircraft employing
long range stand-off missiles to attack targets in order to estimate the cost effective comnparisons between these two lactical
weapon systems.

This approach provides a step-by-step advancement from an attack drone (area weapon) to an attack RPV and finally to the
more sophisticated autonomous terminal attack drone.

AASNO S
AR-73
NIGHT VISION DEVICES FOK FAST COMBAT AIRCRAFT

Volumes 1,2 & 3: December 1975
Volume 4: May 1982

The goal of this study is to £ssess the atility of night vision devices in high subsonic speed nireraft operiting ut mght against a
vari=ty of tactical targets.

This study ennsiders the integration of night vision devices into the total aireraft weapoen system. A methodology for uddressing
these questions is developed which includes such fagtors is the target and wireraft charncteristics, terrain featurey, and the
contrast between the turget and its backprouad. The methodology stresses the iaman factors aspects of the man-machine
interface, especially display size and image quality.

The vutputs of this method of analysis take two forms. The first indicates the range of time, before renching the target, st whicha
pilotngeds tu huve seen a target und mude the deaision that it was the proper target. The second output indicates the range at
which the man-machine combination is nctually able to make such a target-ucquisition decision. The study thus identifies tie
range at which a sensor niust be capable of presenting i discernible image on a display and the range by which the pilot must
have seen the displayed rget and committed his nircraft wo an attack in order 1 be within the manocuvre restrictions of the
altitude-velocity conditiony of the attack. ‘The effects of masking and the resultant ranges at which the 1arget first becomes
unveiled arc next examined. This determines the time history of the target appearing on tie display, the pilors sesrch ume, the
range at which he turms to attack, and whether this maneeuvre oeeurs carly enough to permit actunl attack.

This study does not go through the dewils of a system design, but rather takes state-of- he-art designs in o parametric trode
between field of view and range and ¢xamines their performunce for one winter month und one summe: maonth. Thiy
mvestigation has purposely not considered the effeet of the threat environment.

For meaningful results upon which to bise real decision, the caleulations developed in Volumes 13 needed to be exiended

throughout » year und around the clock in order to gather useful statistics concerning the cifects of weather. Valume 1V
uccomplishes this for one Jocation of inferest,

NATO UNCLASSIFIED
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—  Statistical Jata on the intcraction of weather with EO imaging scnsors (FLLIR and TV) thrcughout a full year in a
typical centre Europe area.

—  'The corresponding basic computed atmospheric transmission data over different paths and to study Gie sensitivity
of these data to the weather conditions.

—~ The impact of improving technology on capability for air-ti-ground tasks such as weapon aiming, navigation end
piloting.

The Report is NATO-SECRET.

AASNO &
AR-88
USE OF PRECISION POSITIONING SYSTEMS BY NATO

Yolume 1: July 1976
Volume 2: January 1977
Volume 3: March 1977

The study concsntrates on an evaluation of the potential applications within NATO of a precision positioning system (PPS) ~
as exemplified by the US NAVSTAR Gilobal Positionirg System — with special emphasis on & qualitative and quantitative
evaluation of the impact of increased position information accuracy on the tactical air attack capability of NATO in Europe in
the 1980s and beyond.

The relative advintage of a satellite system vis-A-vis other aystems is discussed as well as the optimum number of satellites and
the costs and effectiveness of tactical bombing with manned and unmanned aircraft using PPS. The ability of such & PPS to
support military missions other than tactical air, as well as civilian applications, is also discussed.

The study concludes that a secure and very precise PPS is feasible. With such a system, the all-weather attack capability (less
than 10 metres in the three dimensions) on sintionary, and even some moving, targets is so promising that continuing
operatinnel analyses should be performed. Moreover, in the spccific area of guidance of manned and unmanned airctaft, ay
well o3 stand: off missiles, PPS could lead to outstanding simplifications and moncy savings. However, the study also ldentifies
the need (or a unified command, control, and communications system.

The Executive Summary, AR-88/1, Is NATO-CONFIDENTIAL
The Main Report, AR-88/2,is NATO-SECRET

AASNO 7
AR-91
TECHNIQUES FOR SUPPRESSION OF RADARS ASSOCIATED WITH SAMs

Volume 1: January 1977
Volume 2: April 1977

The study identifics and examines various techniques cxpected to be available in the 19805 for the suppression of radars
associated with surface-to-air missiles for the purpose of reducing the vulnerability of NATC nircraft to SAMs.

The study concentratea on the two basic m=ans of suppreasing radars associated with SAMa, nainely by destruction or by
neutralization. In the area of neutralization all reasonable types of countermeasures are evaluated with respect to surveillance,
target tracking, missile tracking, missile guldance, fuse, and avaiiability status. In the arex of destruction several types of weapon
guidance syatems arc evaluated with a number of attack variables such as range, \zarhead welght and type of attack. The report
includes a survey on future enemy SAMs ind one on electronic intelligence. Recommendations include indicutions of
preferred tactics and desired R and D.

The ultimate queation of SAM radar suppression is whether destruction or neutralizatien is the preferred approach or if the
answer ls a inixture of the two, Therefore the reporr includzs a model for peforming trade-off compatisons between the two
means of suppression and highlight deficiencler L input data required to exercise the model properly. The expertise of the
atudy group, enhanccd by battle experience, Is used to provide inputs 10 the model in order to portray some trends as well as
demonastrate the utility of the model.

The Report is NATO SCCRET.
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AASNO 8 .
AR-102
INTERCEPTION OF MACH 3 AIRCRAFT BY FIGHTERS
Two Valumes: April 1978

The study objectives were (o identify (a) fcasible Intercept Fighter Systems (consisting of manned aircraft, fire control systems,
and air-to-air missiles) for the near term (1977 —=1985; and the long term (1985—2000), (b) tactics for the cmployment of thesc
systems, and (¢) the most promising area for R&D.

To achieve these goals the assumptions and assessments regarding the high altitude/high speed threats to NATO Europe for
the present and for the future, sre formulated and the characteristics and performances are identificd for existing and in-
development NATO Alr Defence Environment Syatems in Europe defending sgainst these threats (1.e. control and reporting
systems such us NADGE and AWACS). As a second stap, an evaluation is made of current and in-development Intercept
Fighter %xmulcmn in order to identify the deficiencies of these systema and consequently the areas most pertinent for parametric
studles. Third, criteria sre defined for a parametric analysis of technical and operational problems which must be solved to
overcome present deficiencizs. These parametiic studies permit the identification of {ruitful areas for R& D effort and allow
one to address the overall problem of positoning interceptor aircraft in Eurnpe to meet the high-altitude threats. As a fourth
step, b.?i overview Is presented uf the potential R& D efforts that could be pursued to improve NATO high altitude intercept
capabitities.

‘Fe study concludes that it is nossible to propose options for alternate sotutions and to identify advantages and drawbacks of
each potential solution. The study also suggests a number of general conciusions and recommendations.

Both Volume 1, the Executive Summary, AR-102/1, and Yolume Il, Technicat Appendices, AR-102/2, are NATO SECRET.

AASNO 9
AR-103

ADVANCED TECHNOLNOGY TO COUNTER LOW ALTITUDE THREATS
(other than sircraft-mounted radars)

Volumes 1 and 2: November 1977
Volume 3. June 1980

Currentefforts 1o cope with low altitude threats have centered on specialized sitbarne radars, and in some cases aysociated air-
to-air missiles, This study Investigates alternative techniques that might be brought to bear in the future against threats at low —
actually, very low — altitude (below SO0 feet above the ground),

To sct the stage for the analysix that follows, the first hnlf of the report presents: first, the threat (present and future); second, the
current responsc; third, an assessment of likely deficiencics in the 1980s; and fourth, the operational requirements.

The second half of the report iy an analysis of the sensing techniques availuble, and their application in conventiona! and
unconventional ways. The approach is an follows: (a) determine the physical characteristics of the threat; (b) examine
applications of scnsors to exploit these characteristics; and (c) Identify conceptual system solutions. Some methody for
neutralizing the threat ure included, as are the problems of carly warning and IFF identification.

Finally the conclusions, recommendutions, and priorities for R&D cffori are presented uy well ax on essay on “n new
philosophy" for defence against low level attacks.

The Report is NATO SECRET

AAS NO 10
AR-120

COMMUNICATIONS DEYICES SUPPORTING AIR WARFARE WITH REDUCED
SUSCEPTIBILITY TO JAMMING, INTERCEPT AND LOCATION DETERMINATION

Volume I: August 1979
Volume II: April 1980

Moat commmunication systems supporting uerospace aperation are susceptivile to jamming, intercept and divection tinding.
Jamming would muke combat operations extremely difficult without effective counter-countermeusures (CCM). This study
Inveatigates variuus measures availuble 1o reduce the susceptibility to the threat.

NATO UNCLASSIFIED
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The study coasiders all relevant communication characteristics starsing with the critical opertional situition in close air
support, tactical wir control and defence and stand-off controls and gmdance of remote munitions and vehicles. Technical
axpects including link criterin and modulution are discussed.

Parometric identification of sy:lem susceptibility to intercept. location determination and jaomming is mac and possible
counterineasures techniques discussed.

A comparative analysis is made to identify a suitable system and parametric aualysis is made of tends in K&D of new
communication systems. Specific recommendations for reluted R& D projects are made.

The Report is NATO SECRET.

AASNO 11
AR-121

SUPPRESSION OF DETECTION AND GUIDANCE SYSTEMS
OTHER THAN RADAR, ASSOCIATED WITH SAMs, ASMs,
AND GUIDED BOMBS

Two Volumes: August 1979

The study addresses enemy dJetection and guidance systums, other than radar, associated with SAMs® and ASMs*/guided
hombs in order to recommend tactics, techniques and arcas for research to counter-act these systems.

The Study Group has considered ihe application of countermeasures to EO/IR guidance systems used in threats posed by
SAMs, ASMs and guided bombs. A survey was made of such busic considerations us cquipment usage, terhnology

descriptions, atmospheric physics and human capabilities. Official estimates of the current and future threat were sugmented
hy Study Group with additional technically feasible threat possibilities,

After reviewing all the possible means of coun’ .rmeasures (CM), c.g. shiclding, obscurition, camouflnge. passive and nctive
decoys, jamming ete. Countermeasure Applicability snd Implementation Matrices have been prepared relating the SAM and
ASM/Guided Bomb threats to the physical possibilities of the different mueans of CM and to possible CM hardware
implementation.

In order to demonstrate the dependence of CM effectivencess upon the mission and target type, 7 exemplary scenntios huve
been considercd for SAM and ASM operations and value judgemerts on CMs were mede by the group for cach scenario.
Finally specific recommendations in R& 1) related to the various phuses of the study are given.

The Report is NATQ SECRET.

AAS NO 12
AR-177

POSSIBILITIES FOR ACHIEVING ACCURATE ASM DFLIVERY
FROM LONG RANGE AND LOW AND HIGH ALTITUDE

Two Volumes: August 1981

The objective of this study was to deseribe long rnage air-to-ground stand-off missile systems which the WP might be able to
develop I the near term. Possible means to counter the thrent anginating from these systems for NATO were to be considered.

Concentritting on guidatiee sspects, the study assesses the possibilities and the effectiveness of long range air-to-surface
missiles flying ot both low und high altitudes in the ottack of @ variety of fixed and mobile (NATO) targets.

The uctivities recommended i s result of the study include counters as well as implicationy for NATO attack systems.

The Report is NATO SECRET.

*SAM: Surface-10-alr missile
ASM: Air-t-Surface missile

NATO UNCLASSIFIED
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AR-196

POSSIBILITIES fOR REDUCING RADAR, INFRARED,
ACOUSTIC AND OTHER SIGNATURES ON AN AIR VERICLE

Two Volumes: November 1982

The atudy exqunires the possibllities of the reduction of the ability of an adversary to observe the presence of an air vehicle by
reducing radar, infrared, acoustic, visual, laser and otber signatures; the practicability and the penalties in performance,
operational utility and cost.

The study group has determined the relative importance of air vehicle designs in terms of probability of detection and
recogniticn. It has explored ways and the practicability of reducing thesc signatures, and asscsses their impact on the air vehicle
perforrinnce and design. The stdy also evaluates the penaltics of performance, operahonal utility and cost of these methods.

The Report is NATO SECRET.

AASNO 14
AR-197
MISSION APPLICATIONS FOR V/STOL COMBAT AIRCRAFT
Two Volumes: December 1942

The obiective of this study was to determine whether vertical/short take-aff and tanding (V/STOL) aircraft could scrve asan
attractive coniplement to conventional take-off and landing (CTOL) nircraft for certain missions in the future.

The study ussesses Hie state of technology and derives design configurations for several categories of V/STOL. aireraft concepis
whicit could be employed in a future foree mix,

& activitics recommended ns a result of the study include technologiend nvenuus to be pursued as well as a V/STOL flight
demonstrative programme to be initiated.

‘he Report is NATO SECRET.

AAS NO 18
AR-19Y

ACTIVE, SEMI-ACTIVE, AND PASSIVE SURVEILLANCE SENSORS AND
FIRE. CONTROL FOR AIR DEFT NCE

Three Volumes: March 1981
The study objectives include identification and qualiticaton of the relative advantages of the different air defence systems
working within an agreed threat: The study examined their vulnerability to attack i jumming and ARM condinons and

discusses the ability of different systems 1o it i defensive capabiiity over an agreed period of time,

The evaluation of relitive costs for further develoning current active systems compared with the cost of passive, semi-active, or
mixed systems is also considered.

The Report is NATO SECRET.

NATO UNCLASSIFIED
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AASNO 16
AR-200

STAND-OFF SYSTLM CONCEPTS FOR THE ACQUISITION AND
NEUTRALISATION OF MOBILE SUR! .CE TARCETS

Two Volumes: June 1983

The study describes possible weapon systems which could be built and deploynd by the year 2000 for the attack of mobile, hard
targets at ranges to encernter 2nd echelon forces. The use of these systems against othur high value targets is aiso considered.
Target detection, command and control and acquisition/recognition subsyitems together with their relevant key technological
arcas are described. Possible cnemy countermeasures have been assessed. Appropriate Ré&: 1) avenues for promising concepts
are identified. Total cost is discussed.

The Report is NATO SECRET.

AASNO 1~
AR-20?
OPTIONS FOR FUTURE INTERCEPTOR WEAPON SYSTEM

Volumes 1 and 2: January 1984
Volume 3: March: 1984

The atudy explor.s the best balance between aircraft performance and weapon performance for a future manned interceptor
force which would be effective and cost effective in the longer term (2000 A.D.).

The objective is tc conduct a parametric study of air launched manned interceptor weapon systems in order to establish
conceptual characteristics and cost of:

— missile with rpeeds up to hypersonic
— fire control systems for missile types above
— air vehicle size and weight

Emphasis is placed on relative cost effectiveness and other measures of effectiveness for the multiple engagement environment,
The air vehicle is assed to be optimised for the air defence role.

The Reportis NATO SECRET.

AASNO 18
AR-214

ATTACK AND DEFENCE OF HELICOPTERS CONDUCTING
TACTICAL OPERATIONS

Three Velumes: january 1985
The stucly identified a4 selects (hi2 iost nromising solutions to the problem of detecting und destroying advanced WP

combat kelicopters. and the problem of protecting one's nwn helicopters. Specifically it will:

.= determine the desirsble characteristics of different systems and techniques appropriate to the timescale and an
agreesl scenario.

~  atudy their feqsibility including operational constraints and limits and asscss the vulnerability of helicoptcra to such
ayatems.

—  select the most promising systems and tcchniques.

— identify shortcomings of today’s technology and the lines along which research should be dirceted to realize the
systems recommended by the study.

— establish effectivencss end probable costs of the sviutions proposed.

Tl Report is NATO SECRET
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AASNO 19
AR-218
ALL WEATHER CAPABILITY OF COMBAT AIRCRAFT

Three Volumes: January 1985

The study concerns research for identification of the most promising techniques for achieving considerable improvement in the
all-weather capability of coinbat aircraft. Specifically the study:

~  analyses techniques and technologies which could be aveilable within the 19802000 timeframe.

—  sclects the most promising techniques and system concepts.

— identifies the lines slong which research and dcvelopment should be guided to realise the system concepts recommended.

— establishes system purformance and probable cost for the solutions proposed.

The Rzport is NATO SECRET.

AASNO 20
AR-219
ANTI-TACTICAL BALLISTIC MISSILE SYSTEM CONCEPTS
Three Volumes: February 1986
The study develops and compares alternative system congept for the defence of ground forces and facilities against tactical
ballistic missile attacks. Specifically it:
—  establishes the characceristics of the threat weapon systems in service in the year 2000 and their vulnerable phases
~  develops system concepts for anti-TBM (ATBM) weapons and associated carly warning and target acquisition systems
—  For each concepl assesses the performance requircmeats and effectiveness ngainst the variety of TBM threats

—  Crestes preliminary designs and cost estimates for promising ATBM system concents

—  Focuses cn threat systems classified as TBMs and with a rangs not exceeding 1000 km. Makes excursions to examine
performance requirements for systems capable of defeating S8-20) missi'es where the potential of previoualy defined
systems can be simply extended to mect that threat.

The Reportis NATO SECRET.

AASNO 21
AR-221

C'l REQIREMENTS FOR THE ATTACK OF MOBILE TARGETS
BY LAND BASED AND AIR LAUNCHED WEAPONS

Taree Volumes: October 1986

Witnin the Europzan land/uir environment, the study considers the performance likely to be required by C' for the
acquisition/attack of mobile and other time sensitive ground targets by land bised and air launched weapons. The study time
{rame covers two decades from 198471985, Specifically the study:

—~ cstablishes target chatacteristics, locations snd cavironments

— detcrmines C'1 nceds for current and projected air and ground launched weaponrs

—  annlysex the capebilities of current C*' systems

-~ develops C'1 system coteepts to overcome existing: deficiencies

--  forcach C'i concept establishes performance data and assesses the effectiveness of the total atack system
—~  creates preliminary designs and cost estimates for promising system concepls

—  recommends improvenients for high pay-off.

The Report is NATO SECRET.
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AASNO 22
AR-241

SYSTEMS CONCEPTS FOR THE SUPPRESSION OF ENEMY GROUND
TO AIR DEFENCES IN AID OF OFFENSIVE AIR
SUPPORT OPER/ TIONS

Three Volumes: April 1987

T he atudy investigates a wide range of systems for the suppression of enemy ground to air defences by destructive or non-
destructive means within the European envirorment during the 1995—~2000 time period. Both manned and unmanned
syatems are addressed to obtain insights into high payoff technology areas that can be applied to minimize tactical nircraft
losses during Offensive Air Support (OAS) operations, Specifically the study:

— investigates technology alternatives for advanced sys;em concry &5 that 2un cicdtiveiy cuppress enemy air uefences
—~ deiines manned and unmanned suppression systems including surface-10-air laser v.capons

~  cvaluates tactics and uasessment of technologies to include the cost etiectiveness aspects

= considers ndvanced conceptual SEAD systems performing in autonomous and/or co-ojerative operational modes
— analyses the effect of prolonged suppression activities on WP missile logistics and resupply.

The Reportis NATO SECRET.

AASNO 23
AR-242

IMPROVED SELF-PROTECTION FOR TACTICAL AIRCRAFT
(HREAT WARNING, END-GAME COUNTERMEASURES AND MANO# UVRE)

Three Volumes: Forthcoming

The study analyses the dynamic relationship of threat warnig, end-gume countermeasures and aircraft manoeuvre against
highly manoeuvrable threat missile systems. The study develops advanced self-protection concepts that integrate equipment
and alrcraft manoeuvre to defeat the next generatlon Alr-to-Air and Surface-to-Air missiles which are expectad to have better
detection and tracking sensors and better manoeuvrability. This time frame is from the present (o the year 2000. Specifically
the study:

= develops a family of future missile threals including trackin 1, guidance and fusing, range, speed and manoeuvrability
—  analyses possible means to obtain threat warning
~—  analyses possible end-game countermeasures that could defeat the ireat guidance and tracking

— examines the dynamic interaction betweer the threat and end-game countermeasurcs with and without amircraft
manocuvre

estiniates costs and installation implicutions of the most promising selfprotection concepts

— recommends effective measures in the denign of new uircraft.

The Reportis NATO SECRET,

AASNO 24
AR-250

UNNANNED AIRBORNE AIR DEFENCE SYSTEMS FOR
MEDIUM TO LONG RANGE AIR-TO-AIR ENGAGEMENTS

Three Volumes: Forthcoming

This study identifics unmanned weapon systems concepts for the airborne air defence beyond visual range. It describes system
solution in terms of cffectiveness, service requircinents, and costin comparison with manned aircraft svstems. Additionally, it
highlights the ureas of technological risks. Specifically it:

- identifies promising system concepts and operational techniques

- determines the characteristics and cost of these systems

NATO UNCLASSIFIED
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~  describes the asseciated equipment on board and on the ground

= investigates applications of advanced informition and image processing technigues far targel recognition and-or tracking
~  gpecifies suitable weaons and {dentifies areas of performance improvement

—  examines feasibility of these systems, including operation restra.nts und analyscs their operatioral effectivencss

—  compares the merging cancepts with typical manned NATO ai’ v ait systems in terms of effectiveness ang cost

— identifies areas to reduce technological risks.

The Reportis NATO SECRET.

SCHEDULE
Start: November ;835
End: November 1986

AAS NO 28
AR 281
SYSTEM CONCEPTS FOR NATO TACTICAL (THEATRE) MISSILE DEFENCE
Tinee Volumes: Forthcoming

This study addresses defensive system architectures capable ot countering the tactical mis.ile threat to NATO-Europe
(emphasising primarily the precision non-nuclear threat). Alternative defence system architectures to counter the threat are
formulated' and cvaluated for maximum cost eltectivencess. Associated technolopy requirements for acceptible system
performance are determined. Budget and forces structures are emphasised in developing recommended approaches,
Differentintion between ACE Regions und, if necexsary, other aveas/sub-areas have been made as appropriate. Specificelly it:

— updates andg rxtends the characterisation of the threat weapon systems to include tetical bullistic mlssiles and cruise
missile capabilities

—  provides parametric anulysis to relate cifect of varying threat performanee against main target sets

— considers the near time situation bused upon the knewn threat und, within the purnmetric analysis, cover threat
projectinns and conceptual responses with a timetrime up 10 2010

-~ postulates WP missions against NATO-FEurope

—  derives Warsaw Pact pver-target requitements for postulnted campaigns

—  formulates system and buttle manugement (BM) CY architectures to counter the spectrum of tacticnl missile threats

—  conviders buth active und passive defence mensures

— identifies potentiul active and passive countermensures und counter teties in response to condulate defence nrchitectures

—  cstablishes the performance requirements for each concept and determine its growtiy potential and effectiveness against
the threat cienent

— identifies the most promising concepts und wehnologies for future rescireh und development by NATO caphusising
affordability and practicability

SCHEDULE
Start: June 1986
End: Junc 1987

AASNO 26

AR-252

AN AIR-LAUNCHED STAND-OFF DELIVERY SYSTEM FOR
ANTI-SUBMARINY. WARFARF. AIKCRAFT (ASW)

Three Volumes: Fortkcoming

When delivering a torpedo attack the aircraft has to overfly or nearly overfly the target. With the advent of subniuine lnunched ;
anti-aircraft missiles, there is o reguirement for u copability to launch an attack from outside the anti-airersft missile !
engagement zone. The critical fuctor will be the delivery accuracy of a stand-off torpedo. Itis necessary o place the wenpon
close to the turget to cnsure acquisition, particulurly if countermgasures are iikely 1o be employed by the submarine.

NATO UNCLASSIFIED
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Mid-course guidance updute of the delivery missile will probably be necessary as existing error budget may already be near the
Sleal limits, Specifically the siody:

~  establishe. the feusibility of producing an air-launched stand-off torpedo delivery system forr ASW wircraft

SCHEDULE
Start: January 1987
End: Januery 1988

NATO UNCLASSIFIED
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